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(57) ABSTRACT

A rocking contactor switch of the two-circuit progres-
sive action type having three spaced stationary
contacts, a flexible contactor connected to the first
stationary contact and self-biased to disengage the
second stationary contact, and a three-position rocking
contactor. The switch is operable from an “off” posi-
tion wherein the rocking contactor engages only the
first stationary contact and the flexible contactor to a
one circuit “on” position wherein the rocking contac-
tor rocks over to press the flexible contactor mnto en-
gagement with the second stationary contact while
remaining in engagement with the first stationary
contact, and then to a two circuit “on” position
wherein the rocking contactor rocks further to engage
the third stationary contacts while maintaining the
flexible contactor pressed against the second stationary
contact thereby to connect electrically all three station-
ary contacts.

7 Claims, 4 Drawing Figures
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PLURAL-CIRCUIT PROGRESSIVE SWITCH

BACKGROUND OF THE INVENTION

Two-circuit progressive switches have been known
heretofore. However, these prior switches have had
certain disadvantages such as complex contact arrange-

ments involving higher manufacturing costs, requiring

a special actuator and thus not adaptable for use with a
plurality of conventional actuators etc. For example, R.
E. Larkin U.S. Pat. No. 2,936,347, dated May 10,
1960, shows a two-circuit progressive toggle switch
that requires a plunger actuator having a special config-
uration for laterally deflecting a flexible contactor fin-
ger. And H. W. Brown U.S, Pat. No. 3,196,220, dated

July 20, 1965, shows two-circuit progressive switches

having complex contact configurations in each of the
three versions disclosed therein. While these prior
switches have been useful for their intended purposes,
this invention relates to improvements thereover.

SUMMARY OF THE INVENTION

An object of the invention is to provide an improved
plural-circuit progressive switch. |

A more specific object of the invention is to provide
an improved plural-circuit progressive switch having
lower manufacturing cost.

Another specific object of the invention is to prowde
an improved plural-circuit switch that is simple in con-
struction and efficient and reliable in operation. |

Another specific object of the invention is to provide
an improved plural-circuit switch that i1s operable by
any one of a plurality of different pivoted or slidable
actuators. | |

Another specific object of the invention is to provide
an improved two-circuit progressive switch especially
adapted for applications where the first circuit requires
only a small current whereas the second circuit must
carry a much larger current.

Other objects and advantages of the invention will
hereinafter appear.

BRIEF DESCRIPTION OF THE DRAWINGS

- FIG. 1 is an enlarged cross-sectional view of a single-
pole rocker switch taken along the contacts to show the
two-circuit progressive contacts in their “oft™ position;

FIG. 2 is a cross-sectional view like FIG. 1, minus the
upper part of the rocker button, showing the contacts
in their first “on’’ position for closing a low current
circuit;

FIG. 3 is a cross-sectional view like FIG. 2 showing
the contacts in their second “on” position for maintain-
ing the low current circuit of FIG. 2 and additionally
closing a hlgh current circuit; and

FIG. 4 is an isometric view of the first and second
stationary contacts, the flexible contactor and the rock-
ing contactor in exploded relation.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIG. 1, there is shown a rocker switch of

the two-circuit progresswe type constructed m accor-
dance with the invention. Progressive refers to the
direct onward motion whereby the switch may be oper-
ated from “off™ position to the first “on” (first circuit
closed) position and then further to the second “on
(first and second circuits closed) position.
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- This switch is provided with a housing comprising a
cup-shaped insulating base 2 and a metal frame 4 clos-
ing the top of the base and pivotally supporting a
rocker button 6 for actuating the switch. The base may
be attached to the frame by any suitable means such as,
for example, by bending depending tabs of the frame
below the offset upper corners of the base to clamp the
two securing to one another.

The frame is provided with mounting means compris-
ing forward and rearward upwardly-offset horizontal
extensions 4a¢ and 4b having holes for flush-mounting
the switch to a supporting panel or the like.

The frame is also provided with means for mounting
rocker button 6. This means comprises a pair of
spaced, upright, generally triangular bent-up stan-
chions 4¢, one of which is shown in FIG. 1, having
aligned round holes therethrough for receiving a lateral
pivot pin 8 that supports the rocker button. The frame
also is provided with a central rectangular aperture 44
through which actuating portion 6a of the rocker but-
ton extends into the base and for providing clearance
for rocking thereof. Extensions 4a¢ and 4b are offset
upwardly substantially to the top of stanchions 4¢ to
provide therewith an enclosure accommodating the
rocker button except for its extreme upper, finger-
engaging portion 6b that is accessible thereabove for
manipulation by the user. Upper portion 6b of the
rocker button has the conventional shallow V-shaped
and grooved upper surface and curved ends to substan-
tially fill the space between extensions 4a¢ and 46 and
stanchions 4¢ in any position thereof.

Base 2 is a generally cup-shaped molded insulating
member and is provided with a row of three spaced-
apart aligned holes through its bottom for receiving
rivets that connect stationary contacts 10, 12 and 14 to
external terminals 16, 18 and 20, respectively. The
apertured end of flexible contactor 22 extends below
stationary contact 10 and is clamped to the base by the
associated rivet passing through the aperture therein.

Rocking contactor 24 overlies the stationary contacts
and flexible contactor 22.

As shown in FIG. 4, stationary contact 10 has a hole
at its left end through which 1ts mounting rivet passes
and its right end 1s provided with a slightly diverging
notch at the center leaving two projections 105 that are
bent upwardly to provide the left side of a cradle for the
rocking contactor. The horizontal portion 10¢ of
contact 10 immediately adjacent these upward projec-

tions is offset slightly upwardly to provide an upper

surface at the level of the associated rivet head. This
will insure disengagement between the rocking contac-
tor and middle contact 12 when the switch is operated
to its “‘off” position shown 1n FIG. 1.

Stationary contact 12 provides the right side of the

aforementioned cradle for the rocking contactor. Thus,

- contact 12 1s an angular member having a hole through
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its horizontal portion through which its mounting rivet
passes. Its upturned right-hand portion 1s provided with

- a shightly diverging notch 124 at the middle leaving two

projections 12b that provide the rlght side of the cradle
for the rocking contactor as shown in FIGS. 2 and 4.
Also, the upwardly biased right end 22a of flexible
contactor 22 extends into this notch in stationary
contact 12 and i1s normally separated therefrom, being
inherently biased up against the rocking contactor as
shown in FIG. 1 when the switch is off. As shown in
FIG. 1, notch 124 in contact 12 extends down slightly
lower than notch 10z in contact 10 so that when the
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thickness of the flexible contactor is added thereto as
shown in FIG. 2, they will have the same height. This
effects separation of the wings of rocking contactor 24
from contact 12 when operated to off position.

Stationary contact 14 preferably consists of the head
of the rivet that extends through the bottom of the base
and to which terminal 20 is secured. This rivet head
contact s suitably shaped for engagement by the rock-
Ing contactor when the switch is operating to its two-
circuit position. |

As atorementioned, flexible contactor 22 has its right
end formed upwardly and its tip curved back down
where it overlies the notch in stationary contact 12.
Thus, this flexible contactor will be self-biased at all
times against the lower surface of rocking contactor 24
to follow the motion of the latter into engagement or
disengagement with stationary contact 12,

Rocking contactor 24 is a stiff elongated strip of
metal having a pair of lateral wings 24a as shown in
FIG. 4, these two wings extending in opposite direc-
tions at substantially the midpoint of this contactor
strip. This contactor is bent on an axis extending
through the center of these wings so that the opposite
ends extend up at a small angel from the horizontal
plane, thus to provide a rockable member. One of these
wings extends between the two rear upward projections
of stationary contacts 10 and 12 and the other wing
extends between the two front upward projections of
these stationary contacts to keep the rocking contactor

from slipping out of its position. The left tip 24b of this

rocking contactor is curved downwardly for camming
on the rivet head of stationary contact 10 to insure that
the rocking contactor will rock clear of and will not slip
to the right when the switch is operated to its off posi-
tion shown in FIG. 1. This insures that the rocking
contactor will disengage stationary contact 12 when
the switch is off’

Rocker button 6 is provided with a bore 6¢ extending
partway up into its reduced actuator portion 6a. A
plunger 6d is retained in this bore and is biased down-
wardly by a helical compression spring 6e to maintain
proper contact pressure as the tip of this plunger slides
along the rocking contactor.

When the switch is in its off position as shown in FIG.
1, plunger 6d presses the rocking contactor against
horizontal offset surface 10c¢ (FIG. 4) of stationary
contact 10 and against the rivet head associated there-
with. The downwardly bent tip 24b of the rocking con-
tactor is cammed on the rivet head to maintain wings
24u of the rocking contactor spaced from upward pro-
jections 12b of stationary contact 12. End 22a of the
flexible contactor is biased against rocking contactor
24 and thus is spaced from stationary contact 12.

When the rocker button is rocked counter-clockwise
to its center position shown in FIG. 2, the plunger slides
along the rocking contactor into the dip formed by the
aforesaid bend therein. This causes the rocking contac-
tor to rock clockwise, to press flexible contactor 22
down into the bottom of notch 124, and to stop In a
state of equilibrium resting in the notches of contacts
10 and 12. As a result, terminals 16 and 18 are electri-
cally connected by flexible contactor 22 and rocking
contactor 24.

Further counter-clockwise rocking of the rocker
button to the two-circuit position shown in FIG. 3,
causes the right end of the rocking contactor to engage
stationary contact 14 while maintaining flexible con-
tactor 22 pressed against stationary contact 12. Al-
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though, the rocking contactor has now disengaged
contact 10, flexible contactor 22 maintains contacts 10
and 12 connected to close a low current circuit. Con-
tactor 24 maintains contacts 12 and 14 connected to
close a high current circuit.

Return clockwise rocking of the rocker button will
operate the switch from its two-circuit position to its
one-circuit position and then to its off position. In the
two-circuit position shown in FIG. 3, the circuit con-
nected to terminals 16 and 18 is a low current circuit
since flexible contactor 22 made of thin bronze or the
like 1s adapted for carrying a low current. On the other
hand, the circuit connected to terminals 18 and 20 may
be a high current circuit because rocking contactor 24
1 adapted to carry a higher current. This switch has
application especially on projectors for running the fan
or both the fan and the lamp, the fan requiring much
higher current.

While a single pole switch has been shown, it will be
apparent that the mmvention may readily be applied to
doublepole switches by providing a second set of simi-
lar contacts separated by a dividing wall in the base
from the set of contacts shown, and providing a second
plunger on the rocker button which rocker button
would be grooved to straddle the dividing wall.

It will be apparent from the foregoing that any one of
a plurality of different types of actuators may be used
to operate this switch. For example, any actuator hav-
ing the conventional plunger such as plunger 64 may be
used, be it a rocker button as shown, a pivoted toggle

lever having a spring-biased plunger, or a linearly slid-

able trigger or slide button having a spring-biased
plunger thereon. Conventional means would be pro-
vided on the housing for mounting such trigger or slide
button for linear sliding movement.

While the apparatus hereinbefore described is effec-
tively adapted to fulfill the objects stated, it is to be
understood that the invention is not intended to be
iimited to the particular preferred embodiment of plu-
ral-circuit progressive switch disclosed, inasmuch as it
1s susceptibie of various modifications without depart-
ing from the scope of the appended claims.

I claim:

1. An electric switch comprising:

a housing comprising an insulating base having a

switch compartment therein:

means on said housing supporting a switch operator;

a switch operator supported on said housing and
having an actuator portion extending into said
compartment for operating the switch contacts;

a rocking contactor disposed to be engaged by said
actuator portion;

three spaced apart stationary contacts mounted in

~ said base and connected to external terminals;

a flexible contactor secured to the first stationary
contact and having a portion overlying the second
stationary contact but biased away from the latter;

and means on said first and second stationary
contacts supporting said rocking contactor for
movement from a stable “off” position wherein it
engages only said first stationary contact into a first
stable “on” position wherein it presses said flexible
contactor into engagement with said second sta-
tionary contact whereby to close one circuit and
then into a second stable ““on” position wherein it
engages the third stationary contact while continu-
ing to hold said tlexible contactor against said sec-
ond stationary contact to close two circuits.
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2. The electric switch defined in claim 1 wherein:
sald actuator portion of said switch operator com-
prises a spring-biased plunger slidable along said

rocking contactor to actuate the latter into selected

ones of its operating posmons

3. The electric switch defined in claim 2, wherein:

said switch operator i1s a rocker button supporting
sald spring-biased plunger for swinging movement
along said rocking contactor;

and said housing comprising means pivotally support-
ing said rocker button over said base.

4. The electric switch defined in claim 2, wherein:

said switch operator is a linearly slidable member
supporting said spring-biased plunger for sliding
movement along said rocking contactor;

and said housing comprises means mounting said
shdable member for limited linear sliding move-
ment on said base.

S. The electric switch defined in claim 1 wherein:

sald flexible contactor comprises an elongated metal
strip having one end secured to said first stationary
contact and being formed 1n a curved configuration
so that its other end is self-biased against the lower
surface of said rocking contactor over said second
stationary contact.

6. The electnic switch defined in claim 1 wherein:

said means on said first and second stationary

contacts supporting said rocking contactor com-
prise:

an upstanding bifurcated portion on each of said first
and second stationary contacts, with these two
bifurcated portions being spaced apart to support
sald rocking contactor thereon in said first stable
“on’’ position;
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its halves extend up at a small angle to form a rock-
able member, and having lateral wings extending
between said bifurcated portions. |

7. An electric switch comprising:

a housing including an insulating base having a switch
compartment therein and supporting means for
supporting a switch operator on said housing;

a switch operator mounted on said supporting means
and having an actuator portiori extending into said
compartment for operating the switch contacts;

said switch contacts comprising three spaced station-

ary contacts mounted to said base within said com-
partment and connected to external terminals, and,
a rocking contactor over said stationary contacts
and disposed to be engaged by said actuator por-
tion, the first and second contacts of said three
spaced stationary contacts comprising a cradle
having two spaced halves connected to the respec-
tive first and second contacts for supporting said
rocking contactor, and a flexible contactor secured
to said first stationary contact and having a portion
overlying said cradle half of said second stationary
contact but biased out of engagement with respect
to the latter;

and said cradle supporting said rocker contactor for
movement from a stable “off”’ position wherein it
engages only said first stationary contact into a first
stable ““on” position whereln it presses said flexible
contactor into engagement with said second sta-
tionary contact whereby to close one circuit and
then 1nto a second stable “on” position wherein it
engages the third stationary contact while continu-
ing to hold said flexible contactor against said cra-
dle half of said second stationary contact to close

two circuits.
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